T cell recognition of listeriolysin O is induced during infection with Listeria monocytogenes.
During bacterial multiplication, Listeria monocytogenes (strain EGD) secretes sulfhydryl-dependent cytotoxin, termed listeriolysin O, a virulence factor presumable promoting intracellular growth of this ubiquitous pathogen. The role of this exotoxin in the process of T cell activation was studied in vivo during the course of an experimental infection in the mouse. By using highly purified listeriolysin O, it was found that infection with viable, replicative bacteria induced in vivo the emergence of T cells specifically reacting against this exotoxin, as demonstrated by eliciting the expression of delayed-type hypersensitivity to listeriolysin O in Listeria-immune mice. The kinetics of this inflammatory reaction followed the same pattern as that observed with crude Listeria antigenic preparation classically used for the detection of delayed-type hypersensitivity, with a peak of expression by day 6 and a slow decline over the next 3 wk to a residual level, indicating the presence of memory T cells reacting with the exotoxin. This result, therefore, allowed us to identify for the first time that a pure immunogenic molecule secreted by L. monocytogenes is specifically recognized by sensitized T cells induced during the course of infection by L. monocytogenes. The expression of T cell-mediated immunity to listeriolysin O was generated by very low amounts of replicative bacteria, indicating that the exotoxin released in host tissues during the process of intracellular growth is highly immunogenic. Our data favor the view that the binding of listeriolysin O to the membrane cholesterol might be a critical event potentiating the in vivo expression of delayed sensitivity against this exotoxin. Indeed, the insertion of listeriolysin O into the cell membrane induced resistance to enzymatic proteolysis and membrane-bound listeriolysin O was significantly more effective in inducing delayed inflammatory reaction in Listeria-immune mice.